
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2021 August 26; 9(24): 6964-7291

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I August 26, 2021 Volume 9 Issue 24

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 9 Number 24 August 26, 2021

OPINION REVIEW

Reconsideration of recurrence and metastasis in colorectal cancer6964

Wang R, Su Q, Yan ZP

MINIREVIEWS

Multiple immune function impairments in diabetic patients and their effects on COVID-196969

Lu ZH, Yu WL, Sun Y

Discontinuation of antiviral therapy in chronic hepatitis B patients6979

Medas R, Liberal R, Macedo G

ORIGINAL ARTICLE

Case Control Study

Textural differences based on apparent diffusion coefficient maps for discriminating pT3 subclasses of 
rectal adenocarcinoma

6987

Lu ZH, Xia KJ, Jiang H, Jiang JL, Wu M

Retrospective Cohort Study

Cost-effective screening using a two-antibody panel for detecting mismatch repair deficiency in sporadic 
colorectal cancer

6999

Kim JB, Kim YI, Yoon YS, Kim J, Park SY, Lee JL, Kim CW, Park IJ, Lim SB, Yu CS, Kim JC

Retrospective Study

Novel model combining contrast-enhanced ultrasound with serology predicts hepatocellular carcinoma 
recurrence after hepatectomy

7009

Tu HB, Chen LH, Huang YJ, Feng SY, Lin JL, Zeng YY

Influence of volar margin of the lunate fossa fragment fixation on distal radius fracture outcomes: A 
retrospective series

7022

Meng H, Yan JZ, Wang B, Ma ZB, Kang WB, Liu BG

Case series of COVID-19 patients from the Qinghai-Tibetan Plateau Area in China7032

Li JJ, Zhang HQ, Li PJ, Xin ZL, Xi AQ, Zhuo-Ma, Ding YH, Yang ZP, Ma SQ

Patients’ awareness about their own breast cancer characteristics7043

Geng C, Lu GJ, Zhu J, Li YY

Fracture risk assessment in children with benign bone lesions of long bones7053

Li HB, Ye WS, Shu Q



WJCC https://www.wjgnet.com II August 26, 2021 Volume 9 Issue 24

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 24 August 26, 2021

SYSTEMATIC REVIEWS

Mothers’ experiences of neonatal intensive care: A systematic review and implications for clinical practice7062

Wang LL, Ma JJ, Meng HH, Zhou J

META-ANALYSIS

Helicobacter pylori infection and peptic ulcer disease in cirrhotic patients: An updated meta-analysis7073

Wei L, Ding HG

CASE REPORT

Tuberous sclerosis complex-lymphangioleiomyomatosis involving several visceral organs: A case report7085

Chen HB, Xu XH, Yu CG, Wan MT, Feng CL, Zhao ZY, Mei DE, Chen JL

Long-term survivor of metastatic squamous-cell head and neck carcinoma with occult primary after 
cetuximab-based chemotherapy: A case report

7092

Große-Thie C, Maletzki C, Junghanss C, Schmidt K

Genetic mutations associated with sensitivity to neoadjuvant chemotherapy in metastatic colon cancer: A 
case report and review of literature

7099

Zhao L, Wang Q, Zhao SD, Zhou J, Jiang KW, Ye YJ, Wang S, Shen ZL

Coexistence of cervical extramedullary plasmacytoma and squamous cell carcinoma: A case report7110

Zhang QY, Li TC, Lin J, He LL, Liu XY

Reconstruction of the chest wall after resection of malignant peripheral nerve sheath tumor: A case report7117

Guo X, Wu WM, Wang L, Yang Y

A rare occurrence of a hereditary Birt-Hogg-Dubé syndrome: A case report7123

Lu YR, Yuan Q, Liu J, Han X, Liu M, Liu QQ, Wang YG

Late-onset Leigh syndrome without delayed development in China: A case report7133

Liang JM, Xin CJ, Wang GL, Wu XM

New mechanism of partial duplication and deletion of chromosome 8: A case report7139

Jiang Y, Tang S, He F, Yuan JX, Zhang Z

S-1 plus temozolomide as second-line treatment for neuroendocrine carcinoma of the breast: A case report7146

Wang X, Shi YF, Duan JH, Wang C, Tan HY

Minimally invasive treatment of hepatic hemangioma by transcatheter arterial embolization combined 
with microwave ablation: A case report

7154

Wang LZ, Wang KP, Mo JG, Wang GY, Jin C, Jiang H, Feng YF

Progressive disfiguring facial masses with pupillary axis obstruction from Morbihan syndrome: A case 
report

7163

Zhang L, Yan S, Pan L, Wu SF



WJCC https://www.wjgnet.com III August 26, 2021 Volume 9 Issue 24

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 24 August 26, 2021

Idiopathic basal ganglia calcification associated with new MYORG mutation site: A case report7169

Fei BN, Su HZ, Yao XP, Ding J, Wang X

Geleophysic dysplasia caused by a mutation in FBN1: A case report7175

Tao Y, Wei Q, Chen X, Nong GM

Combined laparoscopic-endoscopic approach for gastric glomus tumor: A case report 7181

Wang WH, Shen TT, Gao ZX, Zhang X, Zhai ZH, Li YL

Aspirin-induced long-term tumor remission in hepatocellular carcinoma with adenomatous polyposis coli 
stop-gain mutation: A case report

7189

Lin Q, Bai MJ, Wang HF, Wu XY, Huang MS, Li X

Prenatal diagnosis of isolated lateral facial cleft by ultrasonography and three-dimensional printing: A case 
report

7196

Song WL, Ma HO, Nan Y, Li YJ, Qi N, Zhang LY, Xu X, Wang YY

Therapy-related myeloid leukemia during erlotinib treatment in a non-small cell lung cancer patient: A 
case report

7205

Koo SM, Kim KU, Kim YK, Uh ST

Pediatric schwannoma of the tongue: A case report and review of literature7212

Yun CB, Kim YM, Choi JS, Kim JW

Status epilepticus as a complication after COVID-19 mRNA-1273 vaccine: A case report7218

Šín R, Štruncová D

Successful outcome of retrograde pancreatojejunostomy for chronic pancreatitis and infected pancreatic 
cysts: A case report

7224

Kimura K, Adachi E, Toyohara A, Omori S, Ezaki K, Ihara R, Higashi T, Ohgaki K, Ito S, Maehara SI, Nakamura T, 
Maehara Y

Incidentally discovered asymptomatic splenic hamartoma misdiagnosed as an aneurysm: A case report7231

Cao XF, Yang LP, Fan SS, Wei Q, Lin XT, Zhang XY, Kong LQ

Secondary peripheral T-cell lymphoma and acute myeloid leukemia after Burkitt lymphoma treatment: A 
case report

7237

Huang L, Meng C, Liu D, Fu XJ

Retroperitoneal bronchogenic cyst in suprarenal region treated by laparoscopic resection: A case report7245

Wu LD, Wen K, Cheng ZR, Alwalid O, Han P

Coexistent vestibular schwannoma and meningioma in a patient without neurofibromatosis: A case report 
and review of literature

7251

Zhao LY, Jiang YN, Wang YB, Bai Y, Sun Y, Li YQ

Thoracoabdominal duplication with hematochezia as an onset symptom in a baby: A case report7261

Yang SB, Yang H, Zheng S, Chen G



WJCC https://www.wjgnet.com IX August 26, 2021 Volume 9 Issue 24

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 24 August 26, 2021

Dental management of a patient with Moebius syndrome: A case report7269

Chen B, Li LX, Zhou LL

Epidural gas-containing pseudocyst leading to lumbar radiculopathy: A case report7279

Chen Y, Yu SD, Lu WZ, Ran JW, Yu KX

Regression of intervertebral disc calcification combined with ossification of the posterior longitudinal 
ligament: A case report

7285

Wang XD, Su XJ, Chen YK, Wang WG



WJCC https://www.wjgnet.com X August 26, 2021 Volume 9 Issue 24

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 24 August 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Vijaykumar Chava, MD, Professor, Department of 
Periodontology, Narayana Dental College and Hospital, Nellore 524003, Andhra Pradesh, India.  
chava7@hotmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Liu; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

August 26, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 7154 August 26, 2021 Volume 9 Issue 24

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2021 August 26; 9(24): 7154-7162

DOI: 10.12998/wjcc.v9.i24.7154 ISSN 2307-8960 (online)

CASE REPORT

Minimally invasive treatment of hepatic hemangioma by 
transcatheter arterial embolization combined with microwave 
ablation: A case report

Lie-Zhi Wang, Kun-Peng Wang, Jing-Gang Mo, Guo-Yu Wang, Chong Jin, Hao Jiang, Yi-Fu Feng

ORCID number: Lie-Zhi Wang 0000-
0002-0629-4076; Kun-Peng Wang 
0000-0001-5088-2548; Jing-Gang Mo 
0000-0002-0288-5776; Guo-Yu Wang 
0000-0002-8061-6862; Chong Jin 
0000-0002-2103-2226; Hao Jiang 
0000-0002-6256-8027; Yi-Fu Feng 
0000-0001-7762-3191.

Author contributions: Wang LZ 
and Wang KP contributed equally 
to this work; Wang LZ and Wang 
KP designed this study and wrote 
the manuscript; Feng YF and Mo 
JG collected the patient’s clinical 
date; Wang GY and Jiang H carried 
out the TAE treatment; Jiang H and 
Jin C carried out the microwave 
ablation; Wang LZ and Feng YF 
revised the manuscript; all authors 
read and approved the final 
manuscript.

Supported by Zhejiang Province 
Public Welfare Technology 
Application Research Project, No. 
LGF21H160022; Project of Taizhou 
University, No. 2018PY057; Project 
of Taizhou Central Hospital, No. 
2019KT003; Taizhou Social 
Development Science and 
Technology Plan Project, No. 
21ywb26 and No. 21ywb29.

Informed consent statement: 
Informed written consent was 
obtained from the patient for 
publication of this report and any 

Lie-Zhi Wang, Kun-Peng Wang, Jing-Gang Mo, Chong Jin, Hao Jiang, Department of General 
Surgery, Taizhou Central Hospital (Taizhou University Hospital), Taizhou 318000, Zhejiang 
Province, China

Guo-Yu Wang, Department of Radiology, Taizhou Central Hospital (Taizhou University 
Hospital), Taizhou 318000, Zhejiang Province, China

Yi-Fu Feng, Department of Hepatobiliary Surgery, Taizhou Central Hospital (Affiliated Hospital 
of Taizhou University), Taizhou 510000, Zhejiang Province, China

Corresponding author: Yi-Fu Feng, MD, Doctor, Department of Hepatobiliary Surgery, Taizhou 
Central Hospital (Affiliated Hospital of Taizhou University), No. 999 Donghai Avenue, 
Jiaojiang District, Taizhou 510000, Zhejiang Province, China. fengyf9614@tzzxyy.com

Abstract
BACKGROUND 
Hepatic hemangioma is the most common benign tumor of the liver. However, 
patients with large hemangiomas that cause compression symptoms or that are at 
risk of rupture may need further intervention. It is necessary to explore additional 
minimally invasive and personalized treatment options for hemangiomas.

CASE SUMMARY 
A 47-year-old woman was diagnosed with a right hepatic hemangioma for more 
than 10 years. Abdominal contrast-enhanced computed tomography (CT) and 
contrast-enhanced ultrasound revealed that there was a large hemangioma in the 
right liver, with a size of approximately 95 mm × 97 mm × 117 mm. Due to the 
patient's refusal of surgical treatment, hepatic artery embolization was performed 
in the first stage. After 25 d of liver protection treatment, the liver function 
indexes decreased to normal levels. Then, ultrasound-guided microwave ablation 
of the giant hepatic hemangioma was performed. Ten days after the treatment, 
hepatobiliary ultrasonography showed that the hemangioma of the right liver was 
smaller than the previous size (the volume was reduced by approximately 30%). 
Then the patient was discharged from the hospital. One year after discharge, CT 
showed that the hepatic hemangioma had shrunk by about 80%

CONCLUSION 
Transcatheter arterial embolization combined with microwave ablation is a safe 
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and effective minimally invasive treatment for hepatic hemangioma.
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Core Tip: Hepatic hemangioma is the most common benign tumor of the liver. 
However, patients with large hemangiomas that cause compression symptoms or that 
are at risk of rupture may need further intervention. It is necessary to explore additional 
minimally invasive and personalized treatment options for hemangiomas. Here, we 
present the case of a 47-year-old woman who was diagnosed with a right hepatic 
hemangioma for more than 10 years. Abdominal contrast-enhanced computed 
tomography and contrast-enhanced ultrasound revealed that there was a large 
hemangioma in the right liver, with a size of approximately 95 mm × 97 mm × 117 
mm. Hepatic artery embolization was performed in the first stage. Then, ultrasound-
guided microwave ablation of the giant hepatic hemangioma was performed.

Citation: Wang LZ, Wang KP, Mo JG, Wang GY, Jin C, Jiang H, Feng YF. Minimally invasive 
treatment of hepatic hemangioma by transcatheter arterial embolization combined with 
microwave ablation: A case report. World J Clin Cases 2021; 9(24): 7154-7162
URL: https://www.wjgnet.com/2307-8960/full/v9/i24/7154.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i24.7154

INTRODUCTION
Hepatic hemangioma is the most common benign tumor of the liver[1], which usually 
only needs regular reexamination, but surgical intervention is usually required when it 
becomes larger or causes symptoms[2]. With the deepening of the concept of 
minimally invasive and rapid rehabilitation, exploring the minimally invasive 
treatment of hepatic hemangioma is a hot topic. In recent years, there have been many 
studies on interventional therapy[3] and ablation of hepatic hemangioma[4]. However, 
the safety and efficacy of interventional therapy and ablation on hepatic hemangioma 
need to be confirmed by further study[5]. Previous studies mostly focused on 
comparing the safety and effectiveness of simple interventional therapy or simple 
ablation and surgical treatment, and they are limited to hepatic hemangiomas with a 
diameter less than 5 cm[6]. In fact, interventional therapy combined with ablation may 
be more effective than either interventional therapy or ablation therapy alone[7].

However, there are no reports of transcatheter arterial embolization (TAE) 
combined with microwave ablation in the treatment of hepatic hemangiomas larger 
than 10 cm in diameter. Here, we report a case of hepatic hemangioma with a diameter 
of 10 cm treated successfully by TAE combined with microwave ablation. We further 
summarize the literature and our successful experience in order to provide new ideas 
for minimally invasive and personalized treatment options for hepatic hemangioma.

CASE PRESENTATION
Chief complaints
A 47-year-old woman complained that the physical examination found a hemangioma 
for more than 10 years.

History of present illness
The patient was diagnosed with a right hepatic hemangioma for more than 10 years 
and had failed interventional hepatic artery embolization at a local hospital 1 year ago. 
The hemangioma showed an increase in size during 10 years (from 3 cm to near 10 cm 
in diameter).

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i24/7154.htm
https://dx.doi.org/10.12998/wjcc.v9.i24.7154
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History of past illness
The patient had a history of caesarean section and unilateral salpingectomy and had 
failed interventional hepatic artery embolization at a local hospital.

Physical examination
The patient’s temperature was 36.5 °C, heart rate was 75 bpm, respiratory rate was 19 
breaths per minute, blood pressure was 120/72 mmHg, and oxygen saturation in 
room-temperature air was 99%. She had no tenderness or rebound pain in the 
abdomen. The frequency of bowel sounds was four per minute, and there were no 
other pathological signs.

Laboratory examinations
Blood, biochemistry, and urine analyses were normal. Electrocardiogram, chest X-ray, 
and arterial blood gas results were also normal.

Imaging examinations
Abdominal contrast-enhanced computed tomography (CT) showed the following: The 
right lobe of the liver had a low-density mass with a size of approximately 95 mm × 97 
mm × 117 mm, the boundary was clear, and the density was uniform, which suggested 
a right hepatic hemangioma (Figure 1). Ultrasound angiography showed that the right 
posterior hepatic lobe displayed a strong echogenic area with a size of 95 mm × 97 mm 
× 117 mm, and the boundary was clear. After a total of 2.4 mL of sulfur hexafluoride 
microbubble solution was injected through the anterior elbow vein, a small amount of 
enhancement was observed around the arterial phase in the strong echo zone. During 
this period, the contrast agent was significantly filled. Contrast-enhanced ultrasound 
showed a right hepatic posterior hemangioma (Figure 2).

FINAL DIAGNOSIS
The final diagnosis of the presented case was hepatic hemangioma.

TREATMENT
Since the patient refused surgical treatment, she was strongly encouraged to undergo 
microwave ablation due to the consideration of a large local lesion as well as to protect 
the surrounding important blood vessels, to ensure the scope of ablation, and to 
reduce intraoperative bleeding caused by puncture and ablation. The detailed plan 
according to the location and size of the lesion was as follows: One-stage hepatic artery 
interventional embolization, followed by short-term ultrasound-guided microwave 
ablation of hepatic giant hemangioma.

Intraoperatively, a catheter was inserted for celiac artery angiography, which 
showed that the hepatic artery was significantly thickened and tortuous, and a large 
mass-like abnormal staining area was seen in the right liver (Figure 3A and B). A 
microcatheter and micro-guidewire were introduced into the right hepatic artery from 
the contrast catheter, and the micro-guidewire was withdrawn. Then, 10 mg 
dexamethasone and 8 mg ondansetron were perfused, and the microcatheter and 
micro-guidewire were superselected to the right lobe of the liver. In the small branch, 
angiography was performed to determine the supply of the blood vessels. Under 
fluoroscopy, 20 mL of iodized oil, 15000 units of bleomycin, and a small amount of 
contrast medium mixture were injected slowly via the microcatheter, and then a small 
amount of gelatin sponge was injected into the main supply vessels. There was mild 
reflux, and angiography showed that the abnormal staining area of the liver had 
disappeared (Figure 3C). The patient had no obvious discomfort, and the catheter was 
withdrawn. The sheath was removed after treatment, the puncture site was pressure-
bandaged, the sandbag was pressed to stop the bleeding, and the patient was placed in 
a supine position for 24 h. The side was continuously pressed for 8 h. In terms of 
postoperative monitoring of vital signs, there were no complaints of discomfort, no 
transient fever, and a maximum body temperature of 38 °C; routine blood tests 
showed a white blood cell count of 13.3 × 109/L, 87.4% central granulocytes, and 
increased liver function indicators [alanine aminotransferase (ALT) 105 U/L, aspartate 
aminotransferase (AST) 74 U/L, and gamma-glutamyltransferase (GGT) 74 U/L]. 
Postoperative prophylactic antibiotics and liver protection treatment were 
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Figure 1 Computed tomography suggested a right hepatic hemangioma. A: Plain; B: Arterial phase; C: Venous phase.

Figure 2 Ultrasound angiography showed that the right posterior hepatic lobe displayed a strong echogenic area with a size of 95 mm × 
97 mm × 117 mm. A: Ultrasound indicated a liver hemangioma; B: In contrast mode, after injection of sulfur hexafluoride microbubbles; C: In contrast mode, the 
contrast agent filled slowly.

administered. Two days later, routine blood examination showed that the white blood 
cell levels decreased to normal, and the liver function indicators were normal (ALT 105 
U/L, AST 74 U/L, and GGT 76 U/L), so liver protection treatment was continued.

After 25 d, the liver function indexes decreased (ALT 61 U/L, AST 24 U/L, and 
GGT 164 U/L), and ultrasound-guided microwave ablation of the hepatic 
hemangioma was carried out. The patient was placed in a supine position, general 
anesthesia was administered, and routine surgery and disinfection of the surgical field 
were carried out; for ultrasonic positioning, an 11-point blade with a 2 mm small 
mouth was positioned on the skin, avoiding color Doppler blood flow, and two 15 G 
needles were punctured into the right posterior hepatic lobe for real-time ultrasound-
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Figure 3 Right liver. A and B: Large abnormal staining area in the right liver; C: Abnormal staining area disappeared.

guided microwave ablation. The following procedures were used for the lesions: N1: 
Right lower hepatic lobe lesion in the lower front, energy: 55 W × 600 s; N2: Right 
posterior hepatic lobe lesion in the posterior segment, energy: 55 W × 600 s 
(Figure 4A); N3: Right hepatic posterior lobe lesion in the middle front, energy: 55 W × 
600 s; N4: Right posterior lobe lesion in the middle of the posterior region, energy: 55 
W × 600 s (Figure 4B); and N5: In the upper segment of the right posterior hepatic lobe, 
energy: 55 W × 600 s. The double needle (N1N2, N3N4) had a total length of 1200 s, 
and the single needle (N5) had a total length of 600 s. The dynamic observation of the 
mass area was covered by a strong echo (Figure 4C), and the double needle was 
resected into a single needle. Postoperative monitoring of vital signs was normal. 
Routine blood tests showed a white blood cell count of 12.1 × 109/L, 84.5% central 
granulocytes, and increased liver function indicators (ALT 165 U/L, AST 92 U/L, and 
GGT 86 U/L). Postoperative prophylactic antibiotics and liver protection treatment 
were administered. Five days later, routine blood examination showed that the white 
blood cell levels decreased to normal, and the liver function indicators were normal 
(ALT 75 U/L, AST 42 U/L, and GGT62 U/L). The patient had no serious complication 
after ablation

OUTCOME AND FOLLOW-UP
Hepatobiliary ultrasonography 10 d after the treatment showed that the posterior lobe 
of the right liver had a strong echo region with a size of 71 mm × 66 mm × 58 mm and 
a relatively clear boundary, and the hemangioma in the right liver decreased in size 
compared with the previous size (approximately 30% smaller in volume) (Figure 5A), 
Then, the patient was discharged from the hospital. CT 2 mo after discharge showed a 
right lamellar hepatic mass with a high-density shadow after microwave ablation of 
the hepatic hemangioma (Figure 5B). One year after discharge, CT showed that the 
hepatic hemangioma had shrunk by about 80% (Figure 5C).

DISCUSSION
The incidence of hepatic hemangioma is 0.4%-20.0%[8], and the autopsy discovery rate 
is 0.4%-7.3%[9]. Hepatic hemangioma mostly grows slowly and has no tendency to 
become malignant; additionally, spontaneous rupture is rare. Some scholars abroad 
have classified large hemangiomas as those > 5 cm in diameter. Most hepatic 
hemangiomas do not require treatment or only need regular follow-up. However, 
giant hemangiomas larger than 5 cm in diameter may cause compression symptoms, 
such as obstructive jaundice, gastric outlet obstruction, and Budd-Chiari syndrome, or 
coagulopathy (Kasabach-Merritt syndrome) requiring further intervention[10]. The 
current treatments include surgery, interventional therapy[3], radiofrequency, and 
microwave ablation[4].

TAE is a common method used for the treatment of hepatic hemangioma. Most of 
large hepatic hemangiomas requiring clinical treatment have a multi-arterial blood 
supply. Some arteries that are a part of this blood supply are not easily found during 



Wang LZ et al. Minimally invasive treatment of hepatic hemangioma

WJCC https://www.wjgnet.com 7159 August 26, 2021 Volume 9 Issue 24

Figure 4 Partial images of radiofrequency ablation guided by ultrasound. A: Right posterior hepatic lobe lesion in the posterior segment, energy: 55 W 
× 600 s; B: Right posterior lobe lesion in the middle of the posterior region, energy: 55 W × 600 s; C: The dynamic observation of the mass area was covered by a 
strong echo.

angiography, and collateral circulation easily forms after embolization of these 
arteries, resulting in recurrence of hepatic hemangioma. If the tumor is over-
embedded, it may cause serious complications such as abnormal liver function, 
intrahepatic bile duct injury, or ectopic embolism. Therefore, TAE is often used as an 
adjunct therapy or alternative[3]. For large (5-10 cm) symptomatic hepatic 
hemangiomas, the safety and efficacy of microwave ablation have not been fully 
confirmed[5]. The patient had previously undergone TAE treatment for hepatic 
hemangioma, but the effect was dissatisfying. The hepatic hemangioma was more than 
10 cm in size, and the surgical trauma was substantial. Simple TAE or microwave and 
radiofrequency treatments may not meet the treatment needs.

Microwaves have a higher thermal efficiency than radiofrequency ablation[11]. This 
is mainly due to the different ways in which microwaves and radiofrequencies interact 
with tissues. The heat-generating component of radiofrequency ablation is mainly 
located within a few millimeters around the electrode and is susceptible to tissue 
carbonization. The expansion of the solidification range mainly depends on 
conduction heat dissipation, while microwaves have a certain penetrating power in the 
tissue, their heating range is large, and they are subject to the impact of carbonization, 
which is small. Since microwaves have a higher tissue solidification temperature than 
radiofrequencies, they have a strong coagulation ability in blood vessels, and their 
coagulation volume and shape are less affected by blood vessels; thus, microwave 
ablation has a larger ablation range, more easily resulting in intratumor ablation. The 
sufficiently high temperature for ensuring a large ablation range through heat transfer 
reflects the higher thermal efficiency of microwave ablation. The volume of microwave 
ablation is larger than that of radiofrequency ablation, which can reduce the number of 
punctures and the incidence of complications. For tumors with a diameter ≥ 5 cm, 
microwave ablation can be combined with multiple needles to significantly expand the 
ablation volume. Therefore, for large tumors, microwave ablation is more advant-
ageous than radiofrequency ablation[12]. Microwave ablation is also less affected by 
blood perfusion. It is more suitable for treating tumors adjacent to large blood vessels. 
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Figure 5 Results of ultrasound and computed tomography reexaminations after treatment. A: After transcatheter arterial embolization; B: 2 mo 
after discharge; C: 1 year after discharge.

Multiple needles do not interfere with each other at the same time during ablation, and 
they have a synergistic effect, thereby making the ablation range larger and the 
ablation time shorter[13].

We decided to adopt microwave ablation combined with TAE treatment for our 
patient since the safety and efficacy of microwave ablation combined with TAE 
treatment are better than those of ablation alone[14]. The reasons are as follows: (1) 
TAE can effectively reduce the blood supply in the tumor by embolizing the blood 
vessels of the hemangioma, which can reduce the heat taken away by the "heat sink 
effect" caused by the rich blood flow during the ablation process, resulting in better 
microwave ablation efficiency; (2) After TAE blocks the artery supplying the 
hemangioma, it can effectively reduce the risk of intraoperative bleeding; and (3) The 
application of iodized oil to the tumor in the TAE procedure can further define the 
hemangioma boundary and accurately locate it to avoid damage to the surrounding 
organs[15]. Of course, the optimal interval and the choice of vascular sealing materials 
during TAE treatment require further research.

The main complications of ablation are hemorrhage, important organ puncture 
injuries, and organ thermal injuries, such as pleura, diaphragm, and lung injuries. 
Hemolysis-related complications, such as anemia, jaundice, hemoglobinuria, and 
temporary kidney injury, can lead to acute renal failure[16]. To reduce the risk of 
ablation and puncture, we believe that the puncture process should pass through more 
normal liver tissue as much as possible to reduce the risk of bleeding; furthermore, 
precise needle insertion, avoidance of repeated puncture, and utilizing the safety 
distance from “high-risk organs” when placing needles should be implemented. To 
avoid thermal damage, the needle should be ablated to prevent bleeding when 
withdrawing the needle; to avoid the excessive volume of single ablation, adequate 
rehydration should be administered during the perioperative period, especially during 
surgery, and if necessary, alkalinized urine should be implemented to avoid acute 
kidney injury or even renal failure. Complete ablation of the tumor should not be 
excessively pursued in order to avoid causing excessive side damage; if necessary, the 
tumor can be ablated once the puncture causes bleeding. Feasible local ablation of the 
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tumor can be carried out while considering conservative treatment, including hepatic 
artery embolization and surgical hemostasis.

CONCLUSION
In summary, after slight treatment by TAE combined with ablation, the hemangioma 
was mostly necrotic, and the volume was significantly reduced; at the very least, the 
tumor will not continue to grow rapidly and affect liver function, in line with the 
therapeutic purposes and concepts of benign liver tumors. TAE combined with 
microwave ablation is a safe and effective minimally invasive treatment for hepatic 
hemangioma. For hepatic hemangioma that has no rupture and bleeding and has 
surgical indications, this kind of combined treatment can be adopted.
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